Non-coplanar polychlorinated biphenyl (PCB)-induced immunotoxicity is coincident with alterations in the serotonergic system.
Attention to non-coplanar polychlorinated biphenyl (PCB) congeners in immunotoxicological research is increasing. However, the exact mechanism by which these congeners may induce immune dysfunction is still undefined. Because the serotonergic nervous system has been shown to be involved in the regulation of some immune responses, and also serves as a sensitive target for PCBs, the relationship (if any) between non-coplanar PCB exposure, immune responsiveness and the neurotransmitter serotonin (5-HT) was examined. Using bluegill sunfish (Lepomis macrochirus) as a model, changes in brain 5-HT levels, 5-HT synthesis and metabolism, and innate and cell-mediated immune parameters were evaluated following a single intraperitoneal injection of PCB 153 (5.0 or 50 μg/g body weight). Results revealed that 3 d following administration, PCB exposure decreased brain 5-HT levels (in the absence of effects on some enzymes involved in 5-HT synthesis and metabolism), increased oxyradical production by kidney phagocytes, and reduced splenic T- and B-lymphocyte proliferation. In vivo treatment of PCB-exposed fish with 5-hydroxy-L-tryptophan (the immediate precursor to 5-HT) ameliorated the observed PCB-induced immunotoxicity; in vitro treatment of immune cells from PCB-exposed fish with 5-HT failed to reverse the effects. Taken together, results from this study could suggest a link between PCB-induced alterations of brain 5-HT levels and subsequent immune dysfunction. These studies highlight the importance of indirect mechanisms of immunotoxicity, and, specifically, suggest a role for the neuroimmune axis in non-coplanar PCB-induced immune alterations.